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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . This communication is responsive to RCE filed August 2 nd , 2010 . 

2. The allowed claim(s) is/are 1-5,8-10 and 13-21 . 

3. ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) ^All b)DSome* c) □ None of the: 

1. ^ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1. 84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 
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Paper No./Mail Date 08/02/2010 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 
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6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 
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8. □ Examiner's Statement of Reasons for Allowance 

9. □ Other . 
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DETAILED ACTION 
Acknowledgement ofRCE 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on August 
2nd, 2010 has been entered. 

Status of Claims 

2. Claims 1-5, 8-10, and 13-21 filed April 8 th , 2010, are currently under examination. 

Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted August 2 nd , 2010 is in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement has been considered by the examiner. Please refer to applicants' copy of the 
1449 form submitted herewith. 

Examiner's Amendment 

4. An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 
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Authorization for this examiner's amendment was given in a telephone interview 
with Mr. Weining Wang on April 26th, 2010 and is thus identical to that set forth in the 
action mailed May 3, 2010. 

Start of Claim Amendments 



1. (Currently Amended): A method of production of a steel product with a 
nanocrystallized surface layer, 

said method charactor i zod by comprising the steps of: 

(1) subjecting a surface layer of a steel product to ultrasonic impact treatment by 
impacting it at a plurality of different directions and angles using one or more three 
ultrasonic indenters, wherein said one or more indenters comprise three indenters 
joined at their tips such that the tips of the ultrasonic indenters vibrate in a plurality of 
different directions wh e r ei n sa i d on e or mor e ultrason i c i nd e ntors v i brat e i n a p l ura li ty of 
d i fferent ang l es , with said ultrasonic impact treatment of said surface layer providing 
equiaxial grains in said surface layer, then,. 

(2) subjecting the surface subjected to the ultrasonic impact treatment to heat 
treatment at 100° to 500°C for 15 minutes or more to cause precipitation of 
nanocrystals. 

8. (Currently Amended) A method of production of a steel product with a 
nanocrystallized surface layer as set forth in claim 1, wh e r ei n sa i d on e or mor e 
i ndenters compr i ses throe u l trason i c indontors, and wherein at least one of the 
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indenters is arranged to provide an incident angle with respect to the surface layer of 
the steel product of 30 degrees or more. 

9. (Currently Amended) A method of production of a steel product with a 
nanocrystallized surface layer as set forth in claim 1, wh e r ei n sa i d on e or mor e 
i ndontors compr i so throo i ndontors, and wherein the three indenters are arranged at 
120 degrees from each other. 

11 -12. (Canceled) 

15. (New): A method of production of a steel product with a nanocrystallized surface 
layer, 

said method comprising the steps of: 

(1) subjecting a surface layer of a steel product to ultrasonic impact treatment by 
impacting it at a plurality of different directions using one or more ultrasonic indenters 
made to simultaneously vibrate in the vertical direction and the horizontal direction with 
said ultrasonic impact treatment of said surface layer providing equiaxial grains in said 
surface layer, then, 

(2) subjecting the surface subjected to the ultrasonic impact treatment to heat 
treatment at 100° to 500°C for 15 minutes or more to cause precipitation of 
nanocrystals. 
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16. (New) A method of production of a steel product with a nanocrystallized surface 
layer as set forth in claim 15, characterized in that said ultrasonic impact treatment 
produces an amorphous state in said surface layer. 

17. (New) A method of production of a steel product with a nanocrystallized surface 
layer as set forth in claim 15, characterized in that said ultrasonic impact treatment is 
accompanied with mechanical alloying. 

18. (New) A method of production of a steel product with a nanocrystallized surface 
layer as set forth in claim 15, characterized by making an amorphous phase and a 
nanocrystal phase copresent in precipitation of said nanocrystals. 

19. (New) A method of production of a steel product with a nanocrystallized surface 
layer as set forth in claim 15, characterized by shielding the surroundings at the time of 
said ultrasonic impact treatment from air. 

20. (New) A method of production of a steel product with a nanocrystallized surface 
layer as set forth in claim 15, wherein said ultrasonic impact treatment is by impacting 
said surface at a plurality of different directions using one indenter made to turn or rock. 
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21 . (New) A method of production of a steel product with a nanocrystallized surface 
layer as set forth in claim 15, wherein a temperature of the ultrasonic impact treatment 
is made to be a temperature lower than the recrystallization temperature of the steel. 



End of Claim Amendments 



Allowable Subject Matter 

5. Claims 1-5, 8-10, and 13-21, as amended above, are allowed. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark L. Shevin whose telephone number is (571) 270- 
3588 and fax number is (571) 270-4588. The examiner can normally be reached on 
Monday-Friday, 8:30 am to 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King, can be reached at (571) 272-1244. The fax number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

/Mark L. Shevin/ 

Examiner, Art Unit 1793 

August 16 th , 2010 
10-535,346 

/George Wyszomierski/ 
Primary Examiner 
Art Unit 1793 



